Thymine-2-C14 and uracil-2-C14 were previously shown by Evans and Axelrod (5) to be reductively catabolized by germinating rape seed to the corresponding dihydropyrimidines, dihydrothymine and dihydrouracil, which were in turn hydrolyzed to give ,8-ureidoisobutyric acid and ,8-ureidopropionic acid (BUP) respectively. By analogy with the reactions observed in animal tissues and microorganisms (3, 4, 8, 9, 12 ) it was to be expected that corresponding ,8-amino acids, fl-aminoisobutyric acid (BAIB) and B8-alanine would be formed. They were not detected in the above experiments with rape seedlings because the labelled C was lost as CO2 following decarbamylation. Subsequently it was shown in this laboratory by the use of thymine-H , that in Iris BAIB originated from thymine (6).
Methods
Germination. Germination was carried out in covered petri dishes, 5 cm in diameter. The surfacesterilized seed (0.5 g) was placed on filter paper discs moistened with 5 ml of an aqueous solution of the labelled compound. The temperature of germination was not controlled and varied from 220 to 270.
Homogenization and Fractionation of the Seedlings. Seedlings were washed thoroughly with distilled water and 75 % ethanol and homogenized (5 ml of 75 % ethanol) in a Potter-Elvehjem homogenizer cooled in an ice bath. The homogenate was centrifuged at 750 X g for 10 minutes. The supernatant which contained the nitrogenous catabolic products and the organic acids is referred to as the "ethanol extract." The residue was washed twice with cold 100 % methanol, twice with cold 5 % trichloroacetic acid, once with cold 95 % ethanol, once with warm (800) ethanol, twice with acetone and finally twice with ether. The warm ethanol, acetone and ether washings were combined to give the lipid extract. The washed residue was air-dried overnight to give the seedling powder from which the proteins and nucleic acids were subsequently extracted.
Separation and Identification of Nitrogenous Catabolic Products and Organic Acids. The ethanol extract was concentrated to 1.0 ml and shaken with hexane to remove any remaining lipoidal materials. In order to separate and identify the catabolic products an aliquot was chromatographed on 18i inch lengths of Whatman No. 1 filter paper. The following solvents were used: (I) t-butanol-methylethylketone-HO-HCOOH (44: 44: 11: 0.26) (8) and (II) n-butanol-HCOOH (95: 5) saturated with HO (1).
Pyrimidine bases were detected by fluorescence quenching with UV light (2537 A). Dihydropyrimi (fig 1 and fig 2) . These new 
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products, TOA, from thymine, and OA, from uracil, apparently contained acidic groups but were not amino acids for they were retained by an anion exchange resin (Dowex 1) but not by a cation exchange resin (Dowex 50). The fact that no such labelled substances were formed from the pyrimidines labelled at C-2 implied that the ,8-amino acids were further metabolized to organic acids. The ether-extractable acids, prepared as described above, from seedlings receiving uracil-5, 6-H3, were chromatographed on paper, yielding 2 products, UOA, and UOA2 (fig 3) .
When ,6-alanine-2-C14 was given in a similar experinient 3 radioactive areas shown as BOA1, BOA2 and UOA, and UOA2 matched those of BOA, and BOA2, respectively.
An aliquot of the ethereal extract obtained from rape seedlings receiving ,8-alanine-C14 was chromatographed on Celite with the results as shown in figure 4 . A somewhat similar elution pattern was obtained when uracil-H3 was fel. Chromatographic comparisons with knowns indicated, in both cases, the presence of pyruvic acid in the peak P material and citric acid in the peak C material. Paper chromatography with solvent I showed that the mobility of a high proportion of the radioactivity in peak M resembled BOA, and that of peak B resembled BOA,. Furthermore, BOA, from its behavior on Celite chromatography as well as on paper chromatography appeared to be malic acid. Its observed. To confirm the identity of the unknown, BOA, was converted to the hydroxamate (19) which was found to migrate together with authentic malic acid hydroxamate when chromatographed 2-dimensionally on paper using solvent III.
The fact that BOA3 was formed from 8-alanine-2-C14 but not from uracil-5, 6-H3 suggested that labilization of the labelled hydrogens must have occurred during the transformation. When j8-alanine-1-C14 was fed, only labelled BOA2 was detected. The identities of BOA2 and BOA3 were not established.
Formation of Lipids from f8-Alanine-2-C14 and Acetate-l-C14. The lipid fraction obtained from rape seedlings which had been germinated in 6-alanine-2-C14 was separated by silicic acid chromatography into sterol esters, triglycerides, sterols, fatty acids and phospholipids by the procedure of Fillerup and Mead (7). All 5 fractions were found to be labelled, the sterols and phospholipids being highest with 31 % and 34 % of the radioactivity, respectively (fig 5) . from jf-alanine-1-C14, f3-alanine-2-C'4 and acetate-1-C'4 were isolated as above and hydrolyzed by heating with 6 N methanolic HCI at 800 for 3 hours. After removal of the methanol and the HCl, the hydrolytic products were partitioned between water and chloroform, and the radioactivities of the 2 fractions were measured. The relative activity of the water-soluble fraction was considerably greater with 8-alanine-2-C" or acetate-i-C14 (table I), despite the fact that (15) and in Clostridium propionicum (13) the transamination partner can be either L-a-alanine or L-glutamic acid while in Pseudomonas fluorescens only the former is effective. In rape seedlings only L-glutamic acid is the partner. The pathway could explain the formation from f8-alanine-2-C'4 of labelled acetate, malate, citrate and pyruvate, lipids and sterols, and asparate and glutamate. It could also explain the superiority of the 2-C14 isomer compared to the 1-C14 isomer as a precursor of radioactive lipids, and finally it could explain the formation of radioactive palate from uracil-5, 6-H', inasmuch as the latter has been shown to give rise to Bl-alanine.
In the course of the growth and development of the organism it is to be expected that polynucleotides and sugar nucleotides will be broken down. It can be imagined that the presence of pyrimidines (or their simple derivatives) may interfere with the control mechanisms concerned with the formation of new polynucleotides and sugar nucleotides, if the appearance of these pyrimidines is not subject to the controls regulating their synthesis. The degradative pathways which provide for the disposal of the waste pyrimidines may therefore have the important function of preventing interference with, or circumvention of, the regulatory mechanisms. However cytosine, unlike the hydroxypyrimidines, uracil and thymine, is not degraded by the seedlings when externally supplied. The failure to observe degradation is not due to lack of absorption by the seedling for it has been shown that added cytosine is incorporated into polynucleotide (22) . It is suggested that cytidine deaminase, whose presence has been shown in rape seedlings, converts the cytosine moiety to uracil which is subsequently freed and degraded by the pathway described.
Summary
Externally added thymine and uracil were catabolized by rape seedlings through the 5,6-dihydropyrimidines and 8-ureidoamino acids to give 8-aminoisobutyric acid and ,8-alanine, respectively.
Uracil-5,6-H3 and f6-alanine-2-C14 gave rise to labelled carboxylic acids, including malic, pyruvic and citric acids.
fl-Alanine was also incorporated into lipids and sterols. Results of comparative studies with f8-alanine-1-C14 were explicable on the basis of the conversion of fl-alanine to acetate by a mechanism involving loss of its carboxyl carbon.
The possibility that the degradation of 8-alanine proceeds through formylacetic acid was supported by the demonstration of a fl-alanine-L-glutamic acid transaminase in the rape seedlings. This is apparently the first report of a 16-alanine transaminase in higher plants.
No degradation products were detected when cytosine was'furnished to the seedlings. Cytidine deaminase was demonstrated in the seedlings but cystosine deamina'se was not detected. No cytidine deaminase was found in the ungerminated seed.
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